The development of potential antibacterial requires the synthesis of a new series of 5-Chloroisatin derivatives incorporating various aromatic aldehydes in the case 1,3-Dipolar Cycloaddition including Nitrile oxide, as well as the cycloaddition Alcyne-Azide Catalytic with Copper. The charcterization of the structure of the synthesized compounds was confirmed by means of their IR, 1 H-NMR and 13 C-NMR spectral data. In addition, the antibacterial properties in vitro were tested against certain microorganisms using the disk diffusion technique. A majority of compounds show better activity against several of the microorganisms.
I. INTRODUCTION
The use of antibiotics is a common phenomenon throughout the world, due to the growth of microbial infections where these diseases are a frequent cause of death in contemporary medicine [1] . This requires exploring and synthesizing a new class of effective antimicrobial compounds that are part of the family of 5-Chloroisatin derivatives against pathogenic microorganisms that have developed resistance to antibiotics used in the current regime. The 5-Chloroisatin derivates are an important class of organic compounds, some of which show significant biological like antibacterial, antiviral, antifungal [2] , anti-inflammatory [3] , analgesic [4] , anti-tubercular [5] and antidepressant [6] . In view of these facts, we envisaged synthesizing new dipolarophiles, isoxazoles and 1, 2, 3-triazoles derived from 5-Chloroisatin, successively by the following methods, N-alkylation, 1, 3-Dipolar Cycloaddition by nitrile oxides and Azides. The 1, 3-dipolar cycloaddition is one of the simplest approaches for the construction of five-membered heterocyclic rings [7] . This method was discovered by Meldal and Sharpless [8, 9] , which modified the conventional Huisgen 1, 3-Dipolar Cycloaddition [10] . The chemical structures of synthesized compounds were confirmed by IR, 1 H-NMR and 13 C-NMR. These compounds were also screened for their in vitro antibacterial activities.
II. MATERIAL AND METHODS:

Chemistry:
All melting points are uncorrected and were determined by the Kofler bench. The 1 H-NMR (300MHz) and 13 C-NMR (75MHz) spectra were recorded on Bruker using in CDCl 3 as solvent and the TMS as internal standard, the chemical shifts are reported in ppm scale. The coupling constants (J) are expressed in hertz (Hz) and singlet (s), doublet (d), doublet of a doublet (dd), and triplet (t) as well as multiplet (m). The analysis by X-ray was analyzed by Bruker APEX II CCD diffractometer Multi-scan SADABS2014/2. Compounds were routinely checked for their purity on Silica gel G (Merck), Iodine chamber and UV lamp were used for visualization of thin layer chromatography (TLC) [11] . 
General procedure for the synthesis of Cycloadduit:
We add 0.2 g (0.903 mmol) of dipolarophile 2, and 1.2 equiv of the nitrite oxide in 12 ml of chloroform (CHCl 3 ), When the mixture reaches 0°C, 4 mL of bleach (NaOCl) are added dropwise, then the mixture is left stirring for 4 hours, the reaction is followed by TLC and the compound obtained purified and recrystallized from ethanol. 5-chloro-3'-(4-chlorophenyl) -1-((3-(4-chlorophenyl) -4,5-dihydroisoxazol-5-yl) 
Synthesis of 1,2,3-triazoles by the Click
Chemistry Method: 0.2 g of 5-chloro-1-(prop-2-ynyl) indoline-2,3-dione and 1.2 equiv of benzyl azide are dissolved in 7 mL of ethanol at room temperature, 0.1 equiv of CuSO 4. 5H 2 O and 0.2 equiv of sodium ascorbate dissolved in 7 mL of distilled water. The mixture is stirred for 24 h, followed by TLC; the reaction crude is purified by chromatography on a silica gel column (ethyl acetate / Hexane (4/1)). 
Figure4: Synthesis of 1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-chloroindoline-2,3-dione
Spectral data : Compound 8: 1-((1-benzyl-1H-1,2,3-triazol-4-yl) methyl)-5-chloroindoline-2,3-dione:
III. BIOLOGY
Antibacterial Activity
The antibacterial activity of the synthesized compounds was tested against two bacteria GramPseudomonas aeruginosa, Escherichia coli, and two others Gram + : Bacillus cereus and Staphylococcus aureus using LB medium (Luria Bertani medium: yeast extract 5.0 g, peptone 10.0 g, sodium chloride 5.0 g, distilled water 1000 mL).
A disc diffusion test
As a first step, we have used a disc diffusion test us a primary antibacterial screening. This test was performed as recommended by CLSI [12] . Petri dishes containing LB agar medium were inoculated by bacterial suspension adjusted to a turbidity equivalent of an 0.5 McFarland standard (≈1.5 × 10 8 CFU/mL), and then, filter paper discs (about 6 mm in diameter) were deposited on top of the inoculated plates and impregnated with 5 μL of test compounds. Test samples were dissolved in 2% of dimethyl sulfoxide (DMSO). The plates were incubated at 4°C for 2 h to permit good diffusion before incubation at 37 ± 2 °C for 24 h. Antibacterial activity of the extracts was evaluated by measuring the diameter of inhibition zone.
Minimum inhibitory concentration determination (MIC):
As a second step, we have proceeded to the determination of MICs of the products which have given positive results in the first test. The MIC was defined as the lowest concentration of compound giving complete inhibition of visible growth. All experiments were conducted in triplicates. MICs values were determined in 96 well-microplate using the micro-dilution assay according to the protocol described by Ismaili et al [13] with some modifications. Briefly, a stock solution of each product was prepared in 2 % DMSO. Then, serial dilutions, of the antimicrobial agent were prepared in Mueller Hinton Broth (MHB) at final concentrations ranged between 5 mg/mL and 0.004 mg/ml. Then, each well is inoculated with a microbial inoculum prepared in the same medium at a final concentration of 106 CFU/mL. The 12th tube was considered as growth control, because no extracts solutions were added. Then, 50 μL of bacterial inoculum was added to each well at a final concentration of 106CFU/mL. The final concentration of the extracts was included from 5 mg ml−1 (3rd well) to 0.019 mg ml −1 (11th well). After incubation at 37 °C for 24 h, 10 μL of rezasurin were added to each well as mycobacterial growth indicator. After further incubation at 37°C for 2 hours, the bacterial growth was revealed by reduction of blue dye resazurin to pink resorufin.
Minimum bactericidal concentrations (MBC):
As a third step, the minimum bactericidal concentrations (MBC) which is defined as the lowest concentration of antimicrobial agent needed to kill 99.9% of the final inoculum after incubation at 37°C for 24 hours was evaluated. The MBC can be determined after broth microdilution by spreading 5 µL from negative wells on Luria Bertani agar plates (Luria Bertani medium: yeast extract 5.0 g, peptone 10.0 g, sodium chloride 5.0 g, distilled water 1000 ml).
IV. RESULTS AND DISCUSSION :
The MIC and CMB values indicate that the synthesized 4 compound presented antimicrobial activity against all Gram-, Gram + bacteria tested, the 4 compound exhibited excellent inhibitory activity against Bacillus cereus at Gram positive with a MIC value of 0.156 mg/ml. Whereas 2 and 3 had comparable activity against Staphylococcus aureus and Escherichia coli.
Compound 7 exhibited a moderate inhibitory effect against Gram + and Gram-(Staphylococcus aureus and Escherichia coli) bacteria at a MIC value of 5 mg / ml. However, the bacterium Pseudomonas aeruginosa was resistant to the 5 compound while compound 8 showed no antimicrobial effect against all strains tested. In general, gram-positive bacteria show areas of inhibition greater than those observed in Gram-negative bacteria in the case of the synthesized products.
Table1: MICs and MBCs of the compounds against the microbes used
It should also be noted that the presence of a nitrogen atom in the case of the 4 compound increases the antimicrobial power. The presence of a nitrogen atom appears to be of great importance because it increases the antimicrobial potential.
V. CONCLUSION
To summarize, the series of novel 5-Chloroisatin derivatives containing benzyl azide, chlorobenzaldehyde and the various brominated reagents were synthesized and characterized by 1 H NMR, 13 C NMR. These derivatives were evaluated for their antibacterial activity in vitro against four bacteria including two gram positive and two gram negative. It is clear that the results revealed that the 4 compound was biologically active with different spectral activity across all bacteria studied, whereas compound 8 showed no antimicrobial effect. Whereas the other compounds 2, 3, 5, 6, 7 exhibited a moderate inhibitory effect.
